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Whereas simulations in the intact state showed smooth and regular
motion across the duty cycle, in the presence of an unﬁlled
defect, there was dramatically increased external rotation with
ankle plantarﬂexion (Fig. 1).
There was also a striking elevation (376% of intact) in cartilage
stress on the talar dome directly adjacent to the defect at higher
angles of plantarﬂexion. Appropriate (baseline) implantation of the
resurfacing device substantially restored the natural kinematics
(Fig. 1), but did not uniformly restore stresses to levels in the
intact ankle. The ankle motion and contact stresses were similarly
sensitive to rotational implantation parameters.
Conclusions: Focal resurfacing with a metal implant appears to be
a viable strategy to restore normal joint mechanics in ankles with a
large talar OCD. However, given that implant-on-cartilage contact
stresses were highly sensitive to proudness and malpositioning,
very precise implantation is necessary. Over time, active tissue
remodeling may compensate for small incongruities in the implant-
to-cartilage interface. The FE approach holds substantial attraction
for studying other resurfacing options, such as osteochondral plugs
or other implant designs.
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Purpose: Discrepancies exist in the literature on knee joint kine-
matic characteristics of knee osteoarthritis (OA) patients during
walking. Studies have reported knee joint sagittal kinematics in
knee OA patients to be both lower, higher and the same com-
pared to healthy subjects. It is generally accepted that knee joint
mechanics during walking is associated with progression of medial
knee OA. Obesity and knee OA co-exist in an increasing part of
the population, and the two diseases intertwine in several ways.
Body-mass index (BMI) is the single most important risk factor for
knee OA. The purpose is therefore to evaluate the relationship
between body mass index (BMI), knee kinematics during walking
and how severity of knee OA inﬂuence this relationship in obese
knee OA patients.
Methods: Patients referred to a dietary program were included.
All measurements were performed before the dietary intervention.
From standard 3D gait analyses, at self selected speed (SS)
and at a standard speed of 4.5 km/h (ST), sagittal plane knee
kinematics was extracted. Medial Kellgren-Lawrence grades (K-L)
were scored from standard weight bearing radiographs. Data from
the sagittal plane kinematics was divided into three terms of range
of motion, PH1, PH2 and a PHtot (Fig. 1).
Results: 192 patients were included in the study and of those,
gait analyses were completed on 177 patients (80% females). The
characteristics of the patients were; mean (±SD) age 62.7±6.4,
body mass 101.7±14.5, height 1.66±0.14 and BMI 37.1±4.4. The
radiographic severity was a mean K-L score in the medial compart-
ment of 2.2±1.1 and the patients were in the data analyses divided
into two groups as “severe” (K-L>2) and “less severe” (K-L≤2).
Generally, severe patients walked with less sagittal plane range of
motion during stance phase. Severe patients had a reduced range
of motion in PH1 for both SS and ST (p=0.003 and p=0.005,
respectively) and also had more ﬂexed knees at heel strike (p=
0.02 and p=0.0007, SS and ST respectively) compared to less
severe patients. For both severe and less severe patients there
Figure 1
Figure 2
was a signiﬁcant negative interaction with BMI in PH2 (p=0.003
and p=0.02, SS and ST respectively, Fig. 2).
Conclusions: At both self selected and standardized walking
speeds, severe knee OA patients have more ﬂexed knees at heel
strike and reduced angular motion in the load acceptance phase
compared to less severe patients. This shows that radiographic
severity reﬂects a distinction between two patterns of walking
in obese knee OA patients. Severe patients use a smaller joint
surface area which may induce a concentration of joint stresses to
smaller areas of the cartilage.
In the concentric phase from maximum to minimum ﬂexion (PH2),
a negative relationship between BMI and sagittal plane knee
joint angle indicates that more obese knee OA patients adapt
functionally to reduce dynamic loading. In this part of stance phase
body weight is solely supported by one leg, and this adaptation
may be a strategy to reduce knee joint moments, a strategy that
may be a compensation to avoid pain. This study supports the
notion that obesity is detrimental to knee joint mechanics.
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Purpose: Patients with osteoarthritis (OA) of the knee are known
to have impaired standing balance compared to healthy individ-
uals. This limits their functional capabilities and places them at
risk for falling. Factors which contribute to standing balance abil-
ity in this patient population are unknown. Thus, the purpose of
this study was to identify anatomical and disease-speciﬁc pre-
